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~~... STANDARD SPECIF ICAT ION 
t FOR | 
DEABRATING FEED WATER HEATERS 


L. General 


ae {oh 
i NAL: ) 


to the deaerating feed water heaters for REA~financed systems, It { 


applies to ** deaerating feed water heater(s ) complete with Ma 
ae | Quantity 
uxiliary equipment and accessories described hereinafter, to serve 


‘ 


turbine genevators of _ _%** kw nameplate rating under the 


\ 


onditions and requirements stated below. 


following symbols are used throughout the specification: 


“to be determined by the project engineer. 
to be determined by REA for each project. 


| following will be provided by the purchaser: 


Structural steel supports, excepting supporting saddles or 
brackets furnished by the Contractor, ; 
Connecting steam, water, drain, vent and ofectlow piping. 
Atmospheric relief valve. : 
Float boxes with floats, 

All instruments and controls except as otherwise stated in this 
specification. 

Heat insulation. 

Anchor bolts 

Unloading and Wee panies 


a 
» 


ine Generator ratings, kw: 15,000 20 ,000 30,000 

ie capability, Kwt 16,500 22,000 33,000 
tle pressure, psig: B50.” 850 850 
le temperature, rs 900 900 900 
of extraction openings, h 4 5 


saturation temperatures at 1st 175 175 175 
openings at "turbine- ». and 235 APO e 235 
generator rating" with 3rd 285 285 285 


| extraction openings Ath 350 350 350 
service, F 5th - - L410 
ist pressure, in. Hg. abs. pee 1.5 Linh 


TI Basic Design Conditions 

(for each heater ) 
Turbine generator nameplate rating, kw: 
. 15; Q00 20,000 30,000 


- Deaerating capacity of heater, 
. Lb/hr: 175,000 235,000 365,000 


\ 


vine Generator ratings, kw 


| 15,000 20,000 30,000 
Basic Flow Diagram 
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The deaerating feed water heater will at all loads feceive steam from 
Pie i 
‘@ the third extraction point of the turbine. (The Lowest pressure point 


f 


rs the first point.) Hence the pressure in the heater and its stor- 
age tank will follow at alk loads the varying pressure of that ex~ 


Beco point, going below atmospheric pressure at partial loads: 


When operating 


he gases at those sub-atmospheric pressures. 


eee pressure the gases will be vented to atmosphere, 


pes on it at Behn a regulating valve in the condensate 


starter of the distilled water i. The pubs in turn will 


means of a mercoid or equal awitch. If the water should rise to 


ote to project engineer: The overflow opming must be at least 
O fect above the highest water level in the distilled water storage 


— 


eee et water has been dumped to expose the overflow opening 


IV. Equipment to be Furnished with each 
Deaerating Feed Water Heater 


‘One tray type deaerating feed water heater, with trays, tray supports, 


74 
ae 


_ with proper provision for the removal of non-condensable gases. 


as 
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Do totic ac 
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e either internal or “external. 


It shall be: of: 


abe | size as permit deaerating as aa aS over the enti he range 
If external it shall be provided with suitable means for 
orting condenser on the deaerating heater and with vapor and 


er piping connections to the deaerating heater. 


cylindrical storage tank for veut and deaerated water, with 

hori zontal. 

- saddles or Rees for storage tank. 
essary Psi s as Neal owes 

On vent condenser: vent orifice for normal operation and hand~ | : 

Be operated vent valves for starting; rtomtee control equipment 
to provide venting to atmosphere when pressure is above 2 to 


m3 psig, or to main condenser when pressure drops below 2 to 3 psig, bs 


including necessary check and control valves and orifices. Valves Re 
a control See hecsna TY conform to the attached diagram S-/,, ; : 4 
For spparate mounting (make of SLED Ie 5 subject to approval by ‘j 
oe | ee } a 

a One water level recorder for storage tank. ? 4 

1 Mtereonnectine piping including equalizer lines and cpaiceiieus oi 
Pyatnin the equipment. , i 
einen connections for the pe lLawine instruments provided by the = a 


Miechasers: ‘ 
hs A a 
lL. Two-pen recording thermometer. 


es 


Indicating pressure gauge 


storage vent: 


- - 


ssary Bison, maeer overflow, drain, vent, and control equipment 


. : \ 


V. Design Details- 


tank shall be designed ifor working pressures from full vacuum to 


a The design and Foe coeeean shall conform to the ASME 


at and state laws and ears. Safe working 


F a 
y iol 
’ 


pttiegacte sh 


‘hammer, shock, 


aerating Heater 
a ' ‘4 4 . . 
The deaerating heater shall be so designed that not more than 


ea of dissolved oxygen is present in the effluent at 


\ 


eee ereatly increased tray surface or a, spray system. 


7 


aul metal gare in contact with the vented vapors shall be of 


The vent condenser shall. 


Ss be of the straight bibe design so arranged that water 
Rae shall be in 


1. Design pressure Same as design pressure of 


the deaerating heater 


2. Materials: 


: a. Shell and heads: — Cast iron 
b. Tubes inhibited copper per ASTM B-111 
ce lube shects Muhtz metal or naval brass per 
ASTM=B1L71 


oo ef 


3. Physical data: 


a. Tubes Bee 3/4" 0.D. - #18 BWG 
be Tube shects rT AVADy 3/4" min. thickness 


he The tubes of the sp an Cyn ee shall be readily accessible 
for inspection, cleaning and removal wdthout disturbing 
the connecting piping. : 

ef “The vent condenser shall minimize loss of steam through 

the vent connection under all the conditions of operation 

as specified under "Per formance Guarantees," by providing 
at least 2 F subcooling of vented vapors over entire load ¢ 

ranges 

ease e Tank 

5 -The shell and heads sate be of welded copper pearing steel per 


> 
ie 4 


ASTM=A285 grade C. 


. Dimensions: 


‘1, Straight plate length to be approximately twice O.D. 
2, Top of overflow opening to be not less thant en (10) 
inches below top of tank. 


Capacity, cu. ft. 


580 am galls 


1. At overflow level ‘ 
2e At normal level : 415 Th OEE 855 
3. At pump starting level: 250 330 515 
"kh, At high level’ alarm : 495 655 1,025 
5, At low level alarm $ 330 abe Ms Je 680 


my 


The pipe carrying water from the deaerating heater to its storage 


’ % / ) 
tank shall empty the water close to the storage tank outlet, which 


‘ shall be at the bottom of the tank, and the tank outlet pipe shall. 


extend 3" into the tank and be provided with a screen or hood, toe 


ng and Pipe connections: 


7 


‘The following connections ‘shall be included : 


_ For deaerating heater capacities 2) ae ane 
c | lb/hr: 175,000 235,000 365,000 


_ Water inlet to deaerator in: -. 6 6 8 
, Steam inlet to deaerator in: 8 8 ‘10 
- Water outlet from storage 
tank (to boiler feed 
ae). (prams). in: Beatin gs ekd 12 
ad. Drain from storage tank — in: ~ weed X 2h-aam 
-e, Overflow from storage tank in: 6 6 8 
*. Vapor inlet from evaporator in: ~---Included in b---- 
g. Evaporator tube drain ine a Ea af b 
-h, High pressure heater drips in: Na Vara by 6 
ai. Boiler feed pump recircula- | 
tion to storage tank ins 2 2 3 
gj. Relief valve | As required by "Standards - 


of Heat Exchange Institute" 


>Llowin ‘eae capacity: SANT Mg 
PRR met hat: PRR Gra AO REO. Me a it ee 
erati g capacity of, Lb/hr: 175,000 235,000 365,000 eas. 
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7 ane ty 
Te en K, 


A132. pipe 2 in. and under, shall be extra strong steel, and all 


pipe 2% in. and over shall be standard weight, seamless or lap - 
welded steel. | ; 4 

: ; F 

i 9 , ey B 
a screwed pipe aan shall have American Standard pipe threads ts 
’ 4 

‘4 per A.S.A. ~ Breve . SS 
All fittings 2 inches and under, shall be standard weight, screwed s 
os oo malleable iron and all fittings 23 inches and over shall a 
be standard weight steel welding fittings. 3 

i i 

All valves 2 inches and under, eee 200 psi standard bronze z 
globe valves, union bonnet, rising stem and screwed ends, with 4 
renewable hard metal seats and discs, is 
ALL valves 24 inches and over shall be Beantara weight, flanged . : 
cast iron gate valves with bronze trim, bolted bonnet, outside “ 
screw and yoke and flanged ends, except for such special valves i; 

as may be required, vd 7 . 

: ie 
ee 

oe 

i 

# 


fabrication, in accordance with the applicable provisions of ASME 


e for Unfired Pressure Vessels," and shall be so stamped with the 
SME symbol (or with the National Board Stamp if required by state and 
_ regulations), 
sae Painting and Protection 


he interior surfaces of shells and heads of the deaerating heater and 


< 


aoe 
a ’ 


storage tank shall be thoroughly cleaned of all mill scale by grit 


ts 
a 


‘, 


_ Blasting and oil and grease shall be removed from the interior sur- 


- faces with a nonflammable, and only t inl diy toxic chlorinated hydrocar- 


on such as methyl-chloroform, The latter ie not be used on aluminum 


. 


ie a above 120F, and its concentration in air must not exceed 300 ppm 


» Be: 


supplemented by forced ventilation, All openings shall be closed for 
Be ohinment . The purchaser will apply two coats of Apexior No, 1 or 
Been to the interior surfaces of the deaerating heater and storage 
tank after receipt on the site. 


. exterior surfaces shall be shop painted with one coat of red 


ie : 
lead and oil paint, 


q an material shall be carefully boxed, crated or i aye protected 
Pbop shipment, Flanges shall be protected and, studs and exposed 


& 


BP irene surfaces shall be thoroughly greased before shipment, 


VIII, Physical Data Required with Bid 


Olen Heater 0,D. and’ length over heads, 
2, Metal thickness, shell and heads, 


“i 4 
28 ‘ ' ’ \ 4 
mts Note east bg All ot A . \ ’ 


Os A and length over heads, 
BD tctsd thickness, shell and heads, 


ant Condenser 


, Internal Type 


a. Type (fray or Spray) 
b. Material of baffle 
c. Material of inlet spray pipe 
d, Size of vent to atmosphere 
e. Pressure loss of water Cikoush tent 
condenser at * Lb/hr Ft. of water: 


ee ef oo os 


see 


be 
as 


External Type 


ae Condenser approx. 0O.D., and length over 

water boxes Tie) Iti? 

Tubes, approx. number and effective 
length . ft. -ines 

Tubes, surface, sq. ft.: 

Tube fastening, inlet, 

Tube fastening, outlet, 

Size of vent to atmosphere 

Pressure loss of water through vent 
condenser at %* 1b/hr Ft. of water: 


) 


ee 8 oF 


mht FA 


re: 
i, 


Combined Equipment 


1. Over-all height of heater tank and 

Bae vent condenser, ; ft. in.: 

2, Weight including vent condenser and 

Be all piping: Empty, ms 1D).¢2 
i Operating, "lb. ! 

Flooded, fi Peay 


pastor Sketches for Bogenet ini feed water heater, vent condenser 
a storage tank including location and Size of connections, 

aaa A 

ss section sketches for deaerator and vent condenser. 


eax. Performance Guarantees Required with Bid 


‘ry 
c, 


ae cess on the basis of the following figures given to him, 


Figures Given to Bidder 


rbine generator output % of rating: 25 
ee Jaks akaa output } kw: 
lb/hr: 
Monsate to deaerator TemperatureF ,: 
_H.P, heater drips to deaerator ib fies 
-Enthalpy of H.P. drips : BIU/1b: 
ce: at deaerator . 
. psia: 
BTU/Lb: 


B. Guarantees by Bidder 


“Steam eendbriaet lb/hr: 
Heated and deaerated water from _ 
_ deaerator : lb/hr: 

eae water aah 
F: 


ie per lite: 0,005 0,005 0,005 0,005 


° 


lea gies shall. not ekeeed 


Ff 


NW 


at 


ae Dioxide anwatent! in the vay 1944 issue of "Industrial and 


